Abstract Whereas, most cancer research data come from high-profile academic centers, little is known about the outcomes of cancer care in rural communities. We summarize the experience of building a multi-institution partnership to develop a cancer outcomes research infrastructure in
US population have fully benefited from these advances [1] . For example, a recent study has shown that overall improvements in cancer survival have eluded populations with low levels of education [2] . Although nearly threequarters of all cancer cases are treated in non-teaching community hospitals and clinics throughout the United States, [3] most clinical research findings and treatment recommendations are born out of experience accumulated in large academic institutions located in major metropolitan centers [4] .
The optimal interpretation and application of research findings may be difficult if the study participants do not represent the population receiving cancer care [5] . Of particular concern are hard-to-reach groups that include individuals residing in rural areas. These rural residents tend to be poorer, less educated, and are more likely to be uninsured compared to their urban counterparts, and their outcomes following cancer treatment may be quite different than those reported in the literature [6] .
Concerns about the applicability of cancer outcomes research findings in rural settings can only be addressed by conducting studies in these settings. However, access to data and adequate recruitment and retention of participants from rural areas is often complicated due to logistical, cultural, and economic barriers which may include: (1) financial and organizational problems associated with distances from major academic centers; (2) lack of culturally appropriate recruitment methodologies; (3) distrust of researchers and research institutions attributed, at least in part, to a legacy of past unethical practices exemplified by the Tuskegee Syphilis Experiment; and (4) lack of sense of study ownership in the community (e.g., due to perception of low relevance of the disease under investigation) [7] .
Despite these barriers, progress can be made when research institutions partner with local healthcare providers and community leaders and all parties contribute to study design and study implementation [8, 9] . The following communication summarizes the experience of building a multi-institution partnership to develop a sustainable cancer outcomes research infrastructure in Southwest Georgia (SWGA), a largely rural area characterized by its relatively remote location, large geographic area, and sizeable medically underserved population. In this paper, we will identify the main components of the SWGA cancer outcomes research partnership (the Partnership), and present specific examples of the Partnership in action using case studies from two population-based projects.
Southwest Georgia
The Southwest Georgia (SWGA) region is a 33-county area with the most recent census-based population of 724,327--larger than at least four US states (Alaska, North Dakota, Vermont, and Wyoming) [10] . Figure 1 shows the location of SWGA within the state of Georgia; its territory is approximately the size of Massachusetts. Census data, summarized in Table 1 , indicate that the population of SWGA differs substantially from the rest of the state and the nation as a whole in a number of respects including having a higher percentage of African-Americans, lower median household income, and lower levels of educational attainment. Only two of the 33 counties, representing 18% of the SWGA population, are classified as belonging to metropolitan statistical areas (MSA's). For reference, 80% of the US population, and 69% of Georgia population overall, live in MSA's [10] .
According to the Georgia Comprehensive Cancer Registry data (Table 2) , 3,196 cancers were diagnosed among residents of SWGA in 2003, which translates into an ageadjusted incidence rate of 459 cases per 100,000 persons. With respect to specific tumor sites, the incidence rates in SWGA relative to the rest of the state were higher for a number of cancers including, for example, cancers of oral cavity, esophagus, liver, lung, uterus, and prostate. By contrast, cancers of colon and rectum, pancreas, breast, and certain hematopoietic malignancies among others appeared to be less common in SWGA than in other parts of Georgia.
A comparison of 2000-2004 cancer mortality in SWGA to that in the entire state demonstrated higher frequency of deaths due to several cancers, which included among others, cancers of lung and bronchus, as well as cancers of the uterus, and prostate cancers. On the other hand, mortality due to certain cancers, such as breast cancer and nonHodgkin lymphoma was lower in SWGA than in the rest of Georgia. The majority of cancer cases in SWGA receive care at one (or more) of the four SWGA cancer centers accredited by the American College of Surgeons' (ACoS) Commission on Cancer (Fig. 1) . While all four facilities offer a full range of medical, surgical, and radiation oncology services, they differ substantially in cancer case load. According to data provided by the ACoS Commission on Cancer, one of these facilities (Phoebe Cancer Center in Albany) can be regarded as ''high volume'' by national standards; with an average of about 1,000-1,100 cancer cases per year, it ranks at about the 82nd percentile with respect to annual case load among the 1,431 approved programs across the US (personal communication with Andrew Stewart, Senior Manager of the National Cancer Data Base, June 2005). Two other SWGA facilities (Pearlman Cancer Center in Valdosta and Singletary Oncology Center in Thomasville), with annual case loads in the 400-600 range, are at about the 50th percentile; and the fourth SWGA program (Tift Regional Oncology Center in Tifton), with annual case loads of about 300-400, is at about the 30th percentile.
The Emory University Rollins School of Public Health (RSPH) includes six academic departments and hosts multiple interdisciplinary centers. More than 160 full-time, doctoral-level faculty members teach and conduct research in many areas of public health including nutrition and chronic disease, cancer causation and control, social determinants of health-risk behaviors, and cost of health care and allocation of health resources.
The Georgia Center for Cancer Statistics is based in the RSPH Department of Epidemiology. The Center was founded in 1975 as part of the National Cancer Institute's Surveillance, Epidemiology and End Results (SEER) Program. In 1995, the Georgia Department of Human Resources (GA DHR), established the state-wide Georgia Comprehensive Cancer Registry (GCCR) [11] with funding from the CDC National Program of Cancer Registries (http://www.cdc.gov/cancer/npcr). The Georgia Center for Cancer Statistics was authorized by the GA DHR to serve as its agent in conducting the day-to-day operation of the state cancer registry in addition to SEER-related activities. The GCCR operations are divided into five geographic regions, each staffed with a regional coordinator and a team of cancer registrars; the 33-county area of SWGA represents one of those regions.
Much of the financial support for cancer research projects in SWGA comes from supplemental funding to the Emory Prevention Research Centers (EPRC). The EPRC, one of 33 CDC-supported Prevention Research Centers in the country, aims to build long-term relationships for engaging communities as partners in research, to develop public health researchers' skills for working with communities, and to create research networks for priority health issues, such as cancer prevention and control [12] . Funding for the two projects described here was secured through the Special Interest Projects (SIP) initiative, by which CDC funds collaborations between CDC scientists and academic researchers to conduct special studies. These ongoing SIP projects serve as case studies to illustrate our cancer outcomes research partnership model.
Study I: Treatment Decisions and Quality of Life Among Prostate Cancer Patients in Southwest Georgia

Research Objectives and Study Design
The purpose of this ongoing study is to determine factors that influence first course of treatment choices for men with localized prostate cancer residing in SWGA and to measure prostate cancer-specific and general quality of life (QOL) from the perspective of the patient, his family, and his health care providers. Although substantial amount of research on this topic is available, the data pertaining to underserved populations, such as rural and semi-rural men, are lacking [13] .
The study design involves recruitment of 300 (target sample size) newly diagnosed localized prostate cancer patients who are \76 years of age and reside in one of the 33 SWGA counties. Men with previous history of prostate cancer and those with mental or cognitive problems are not considered eligible for the study. The main data collection procedures include three in-person patient interviews: at baseline (within 1 month after diagnosis), six-months after diagnosis, and 12 months after diagnosis. In addition to interviewing the patient, there is an interview at six-months with the primary caregiver (usually the spouse) and a written questionnaire sent 12 months after the diagnosis to the patient's physician (usually a urologist or a radiation oncologist) responsible for the prostate cancer treatment. To verify questionnaire responses, and to learn about those patients who did not volunteer to participate, we supplemented the data collected for cancer registration purposes with information on additional variables such as the prediagnosis levels of prostate specific antigen (PSA), hormonal treatment, and Gleason score (a measure of cancer grade).
The Role of the Partnership
To maximize the use of the Partnership, we developed the following organizational study structure which takes advantage of strengths provided by each partner institution (Fig. 2) . It is important to point out that the Partnership model for this study evolved as the study progressed and became fully developed in early 2007. In its final form the model worked as follows: newly diagnosed prostate cancer patients were identified via a rapid case ascertainment (RCA) system which was established in collaboration with GCCR specifically for this study. The RCA implementation relied on weekly transmission of pathology reports from the regional GCCR office to the Emory project staff.
Community awareness of the study was raised through newspaper and broadcast media announcements organized by the SWGA Cancer Coalition. A Coalition/Emory team periodically visited local physicians to inform them of study progress and maintain support and participation. The participation of local physicians would be impossible without a local liaison. Our local liaison is a member of the Coalition Board of Directors, a clinical oncologist with long-term ties to both the patient and the health care communities in the area and a strong supporter of cancer research in SWGA.
The actual enrollment involved coordinated efforts of the SWGA study personnel who sent letters to eligible patients and conducted interviews, professional Emorybased recruiters who contacted potential participants by phone, and local health care providers who distributed informational fliers and discussed the study with their patients. After the patients were enrolled, all interviews were conducted by local field investigators hired within the community and trained by the joint Emory-GCCR project team. Medical record abstraction was performed by local abstractors with oversight from the SWGA regional GCCR coordinator. All of the above activities were performed in collaboration with the CDC scientists who also acted as a link with other funded investigators conducting comparable studies in other parts of the country.
Progress to Date
The study recruitment is complete; however, interviews are still ongoing. To allow for loss to follow up we were able to enroll 330 newly diagnosed prostate cancer patients over 3 years. Of those, seven patients discontinued their participation prior to the first interview. To date, of the remaining 323 patients, 306 (95%) completed a baseline interview, 210 (69%) completed two interviews (a baseline and a 6-month) and 77 (24%) completed all three interviews. The remaining 6-and 12-month interviews will be completed in 2008. Table 3 compares frequency of successful contact and enrollment in our study to those reported for the previously conducted multi-center Prostate Cancer Outcomes Study (PCOS), which included patients from the states of Connecticut, Utah, and New Mexico and from the metropolitan areas of Atlanta, GA, Los Angeles, CA, and Seattle, WA [14] [15] [16] [17] . In our study, 72% of those contacted agreed to participate for an overall enrollment of 57%. This is similar to the percentage of eligible patients who enrolled at different PCOS sites (range 54% to 74%). A comparison of the pre-2007 enrollment percentages to those achieved in 2007 (after the Partnership became fully operational), demonstrated an increase from 53% to 62% (Table 3) .
Lessons Learned
The initial difficulties of the study implementation highlight the importance of partnerships in rural areas such as SWGA. The implementation of RCA involving the regional registry coordinator shortened the interval between diagnosis and recruitment from 2-3 months to just one or two weeks. Involvement of experienced Emory-based recruiters in addition to local project staff and a weekly exchange of data between the Emory and the SWGA teams ensured a systematic approach towards patient contact and enrollment. Periodic contacts with area radiation oncologists and urologists, mediated by the SWGA Cancer Coalition, also had a positive impact on recruitment as physicians and practices providing care to prostate cancer patients became aware of the study and had an opportunity to interact with researchers.
Study II: Treatment Discontinuation Among Prostate, Breast, Lung, and Colorectal Cancer Patients in Southwest Georgia
Research Objectives and Study Design
The primary aims of this study are to examine the frequency of failure to complete all cancer treatment prescribed within the first year among residents of SWGA and to investigate patient-, provider-, tumor-, and health system-related factors associated with premature treatment discontinuation in this population. This is a retrospective chart review of breast cancer, lung cancer, colorectal cancer, and prostate cancer cases diagnosed and treated between 2001 and 2003 in SWGA. Approximately 15% of cases (n = 631) that were known to receive treatment outside the 33 county study area were excluded from the study. All data were extracted from medical records by trained local abstractors and included patient demographics, co-morbidities, insurance status, treatment plan, whether the plan was followed, type of surgery, dates and doses of radiation therapy, dates, doses and drugs delivered for chemotherapy cycles, and hormonal therapy type and dates given. Treatment information was limited to the first 12 months post-diagnosis. Reasons for treatment discontinuation were determined from documentation in medical records.
The Role of the Partnership
The Partnership model and the role of each partner in study implementation are shown in Fig. 3 . Briefly, the Partnership model for this study worked as follows: cases were identified by the Registry and their medical records were obtained from the four SWGA Cancer Centers and from small area hospitals and medical practices. Once eligible cases were identified, the Registry/Emory project team developed a list of patients treated at each facility.
The actual medical record abstraction was divided among five teams: one team assigned to each of the four SWGA cancer centers and the fifth team was charged with data abstraction from smaller hospitals and free-standing clinics. Each cancer center-based team was employed by the respective institution, but their project-related work was funded by the study. The SWGA Cancer Coalition acted as a liaison between Emory and the four Cancer Centers to help coordinate research efforts and contractual issues. The fifth study team was employed directly by the study and all work was performed under the supervision of the regional Registry coordinator using trained Registry abstractors. Thus, patient confidentiality was maintained at all times because medical record abstraction was performed either in-house or under the auspices of the cancer Registry which has established data collection and handling procedures that are mandated by law. The above efforts were performed in collaboration with the funding institution (CDC) and its scientists, who conceptualized, sponsored and supervised several other studies addressing similar research questions. This 'big-picture' oversight by CDC allows future data pooling as well as inter-regional and urban-rural comparisons.
Progress to Date
Data abstraction is now complete for 3,898 medical records, which represents over 97% of all eligible cases. The summary of medical record abstraction is presented in Table 4 . Not all records required abstraction as many localized prostate cancer and early-stage breast and colorectal cancer patients were treated with surgery only and thus were not at risk for treatment discontinuation. Records that did require abstraction were most commonly those of lung cancer patients (31.5%) followed by records of patients treated for prostate cancer (27.6%), breast cancer (26.8%) and colorectal cancer (14.1%).
With the exception of breast cancer, most cases abstracted for the study were 65 years of age or older. African-Americans represented approximately one-third of all cases. The proportion of cases that were treated outside of the four major cancer centers ranged from 9% for lung cancer to 21% for colorectal cancer. Thus, the study presents an opportunity to examine cancer treatment outcomes in a previously understudied population that includes rural whites and blacks and an interesting subgroup of patients receiving care at small rural community hospitals.
Lessons Learned
During study implementation it became clear that cancer patients often receive care at more than one SWGA facility. For example, a patient diagnosed with early-stage lung cancer at Tift Regional Oncology Center may undergo surgery at Phoebe Cancer Center and then receive chemotherapy at a smaller hospital closer to home. As a result there may be a need to combine multiple abstracts pertaining to the same patient into a single record. Although we were successful in obtaining detailed information about radiation, surgery, and chemotherapy, the data regarding hormonal therapy were less complete. Abstracting of all outpatient medical records related to hormone therapy was not feasible within the scope of this study; however, it may be possible to obtain hormonal therapy information by linking registry data to ancillary sources such as Medicare or Medicaid claims.
It also became evident that even very detailed data abstraction instruments fail to capture all possible scenarios leading to treatment discontinuation. To document information that cannot be readily coded, we instructed abstractors to use free-text fields which we then reviewed and coded during data cleanup.
Discussion
Our case studies demonstrate a workable model for engaging state and federal public health agencies, academia, local health care institutions, and the community in a long-term research partnership to study cancer outcomes in rural Georgia. In this model, each of the partners plays a unique role that allows addressing scientific, logistical, cultural, and economic obstacles that cannot be overcome by any single institution.
The state Cancer Registry allows rapid identification of new cases for prospective follow up and selection of existing cases for retrospective studies. Availability of regional coordinators and trained abstractors facilitates efficient data collection and transfer enhanced by the already-established relationships between the registry and the hospitals. The use of existing protocols and software minimizes the time required to develop data collection tools for new studies. Despite its strengths, the Cancer Registry does not have sufficient funds or personnel to conduct original hypothesis-driven research.
The expertise of the Emory faculty includes nearly all aspects of a successful scientific project including proposal writing, study design, day-to-day study management, data analysis, and reporting. Nevertheless, much of Emory's population-based cancer outcomes research in Georgia has been conducted within metropolitan Atlanta, and without a local partner, such as the SWGA Cancer Coalition, obtaining cooperation of local physicians and successful recruitment and retention of participants in Southwest Georgia presents a challenge.
The Coalition's active involvement in research projects greatly increases the likelihood of obtaining support and collaboration of the community leaders, including local politicians, health care providers, educators, and members of the faith community. Moreover, by serving as a link between Emory-based researchers, SWGA hospitals and local investigators (project managers, interviewers and abstractors), the Coalition ensures a more effective use of funding. The Coalition's mission includes providing opportunities for residents of SWGA to participate in research studies; however, the Coalition lacks expertise to lead federally-funded studies. Access to such studies requires collaborations with Emory and other academic centers. Both studies reported in this communication were conceptualized and funded by CDC as part of the strategic plan to involve communities as partners in research; and in both research projects, SWGA was only one of several funded sites. For the prostate cancer quality of life study (Study I) other funded sites included Seattle, WA, Los Angeles, CA, Charleston, SC, and San Antonio, TX; whereas, the counterparts for the treatment discontinuation study (Study II) included Birmingham AL, and Seattle, WA. Thus, the benefits of CDC involvement extend beyond funding. Perhaps as importantly, CDC leadership identifies gaps in research and allows addressing similar research questions in diverse geographic areas and in different populations.
Partnerships similar to ours have been described previously. For example, the National Cancer Institute initiated the development of the Special Populations Network (SPN) program, a nationwide initiative that included several independent yet coordinated projects [18] . At the present time the existing projects involve such diverse populations as New York City immigrants [19] ; the Asian-American communities in Boston, New York, Houston, Seattle, California and Hawaii [20] ; the Native American and Alaska Natives in Western and Midwestern states and Alaska [21] ; and the underserved communities in Maryland [22, 23] . The one SPN project that involves a population, which is geographically and demographically most similar to ours, is the Deep South Network (DSN), which includes selected rural and urban areas in Mississippi and Alabama [24] . After five years of operation, the DSN has been reported to be effective in raising cancer awareness, improving education and outreach to the target population, and increasing the use of cancer screening services [25] .
Although the SWGA Partnership and the Deep South Network have a number of similarities, the two projects are also different in several respects. First, unlike the DSN, the SWGA Partnership did not develop as an externally funded infrastructure-building project. Rather, it evolved out of necessity, driven by specific research needs and using already existing organizations united by common interests. Second, while the main focus of DSN is on AfricanAmerican populations living in selected communities, the SWGA Partnership is focused on a large well-defined geographic area with a population comprised of about 60% whites and 40% blacks. Finally, the initial DSN activities involved education and outreach whereas, the SWGA Partnership developed in the context of clinical outcomes research.
The methodological differences notwithstanding, both the DSN and the SWGA Partnership serve the common cause of eliminating cancer disparities. Both the CDC and the NCI continue to identify the reduction of cancer-related health disparities and a better understanding of cancer outcomes in different populations, as priorities for the near future [26, 27] . These priorities require lasting partnerships that involve members of academia, the government, and local communities, and such partnerships must maintain a sense of mutual trust. Our experience and the experience of others provide a framework for future studies and public health interventions in underserved areas.
